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A major new NASA activity has been initiated to develop the technologies required for understanding 
the control and structures interaction effects for large, flexible spacecraft structures. This activity 
called the Control of Flexible Structures (COFS) program has been separated into three projects: COFS I, 
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COFS II PROJECT OBJECTIVES 
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SPACECRAFT CONTROLS/STRUCTURES INTERACTION (CSI) TECHNOLOGY PROGRAM 
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The COFS Project Office is located within the Electronics Directorate at NASA Langley Research 
Center. This office has the responsibility for implementing the project requirements, goals, and 
objectives defined by the Langley Structures and Flight Systems Directorates into ground and flight 
experiments for the development and validation of Controls/Structures Interaction technologies for large. 
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the three-dimensional configuration is required including the deployment dynamics, system 
identification/structural evaluation, structural dynamics and vibration characteristics. The successful 
development and validation of these primary technologies will then permit the further development of 
adaptive control technologies for this complex configuration. 
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investigator program will be initiated to encourage participation by industry, universities, and government 
in the development and validation of the COFS II technologies. Individuals with specific scientific 
experiments will be invited to support the ground and flight experiments. 



COFS II PROJECT SCHEDULE 
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e.g., adaptive control law design. The "development of hardware" subdivision involves development of 
unique hardware that becomes part of the ground and/or flight test article. 
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COFS II FLIGHT EXPERIMENT OBJECTIVES 
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CONTROL OF FLEXIBLE STRUCTURES 

COFS II Right Experiment Objectives 
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EVALUATE PROCEDURE OF • MODAL FREQUENCIES WITHIN 2% 

MODELING VIA COMBINING MODAL DAMPING WITHIN 5% 

ANALYTICAL, GROUND & MODE SHAPES & SLOPES WITHIN 2% 

FLIGHT TESTS RESULTS FOR FIRST TEN MODES 



Complementary test programs are being conducted at Langley as part of the base R&T program. A 
typical example is shown by this view of the Langley grid test fixture. This test article consists of a 
number of aluminum bars joined at their intersections. The article is suspended from the ceiling by two 
thin cables, and exhibits a lowest natural structural frequency of approximately 0.5Hz. Typical control 
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SCOLE VIBRATION SUPPRESSION TEST RESULTS 
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SCOLE VIBRATION SUPPRESSION 
USING ON-OFF THRUSTERS 
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The Hoop-Column antenna depicted in this figure has been widely used by Langley in a variety of 
experimental programs dealing with antenna research in the areas of RF performance and structural dynamics 
evaluations. It is currently being prepared for evaluations of shape control techniques which are 
essential to providinq the antenna efficiencies required by the user community. This article is fifteen 
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HOOP COLUMN ANTENNA ANALYSIS AND TEST RESULTS 
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As has been shown in this presentation, the COFS II program is a complex and ambitious undertaking 
which will address several critical technology areas. Among them are modeling, structural dynamics, 
controls, and ground testing issues which are not only germain to this effort, but to other large space 
structure programs being contemplated. This effort requires the early integration of controls and 
structural dynamics considerations in order to achieve mission success. Several technology advances must 
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